Supplementary Information
Theory of Surface Plasmon Resonance Simulation for AuNPs 1, 2 For the calculations, the Mie theory is used. The extinction cross-section of a spherical particle with radius R embedded in a medium with refractive index at a given wavelength is represented by
Here, is the wave vector, and are the scattering coefficients defined by ) equations 2a and 2b.
(2a)
The size parameter and , where is the complex refractive index of the particle and = = / is the real refractive index of the medium. and are Ricatti-Bessel functions. The first ( ) ( ) ten electric dipole terms ( in Eqns. 2a and 2b) were taken into consideration for better = 10 prediction.
For aqueous solution, the calculations were performed with water at 20 °C as the surrounding medium whose refractive index was assumed to be wavelength-independent ( =1.33). For AuNPdoped silk film, a wavelength-independent ( =1.54) refractive index of silk protein was assumed and applied in the calculations. 3, 4 For the gold nanoparticles, the refractive index was modified from the refractive index of bulk gold based on the extended Drude model, which accounts for the influence of the reduced mean free path of the conduction electrons. The complex refractive index
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for bulk gold was taken from the experimental work of Johnson and Christy 5 , where the original data were fitted with a spline-fit to enable the calculation of over a continuous range of .
The absorption spectra were obtained from the calculated value for the extinction efficiency via Eqn. 3.
(3)
is the path length of the spectrometer, usually 1 cm, and is the number density of particles per 0 unit volume. Note: All chemical shifts were referenced to TMS and given in ppm. 
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